Objective: We investigated the association between maternal use of vitamin D and omega-3 fatty acids (n-3 FAs) supplements during pregnancy and risk of islet autoimmunity (IA) in the offspring.
supplement intake. Supplemental n-3 FA intake was similarly not associated with IA risk (HR:
1.19, 95% CI 0.98, 1.45). Similar lack of association was observed for either IAA or GADA as the first appearing autoantibody.
Conclusions:
The TEDDY cohort showed no evidence of benefit regarding IA risk for vitamin D or n-3 FA supplementation during pregnancy.
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| INTRODUCTION
Vitamin D and omega-3 fatty acid (n-3 FA) intakes from either food or supplements have been hypothesized to be potentially protective against islet autoimmunity (IA) and progression to type 1 diabetes (T1D). Because T1D can be diagnosed during infancy and early childhood, both genetics and environmental factors affecting the fetal environment may play a role in the development of early IA and T1D in young children. 1 Study in Sweden found Vitamin D supplement use by pregnant mothers did reduce risk for IA in offspring at 1 year of age, but had no effect on IA at 2.5 years of age 7 and later reported no association between maternal supplementation and T1D in offspring. 8 The Diabetes Autoimmunity Study in the Young (DAISY) Study in the United States showed benefit of food but not supplement sources of vitamin D in pregnant mom's diets on offspring IA. 9 Conversely, a Finnish study found no association between maternal consumption of vitamin D from food and supplements during pregnancy and autoimmunity or T1D in offspring. 10 Moreover, maternal serum 25 (OH)D levels from late in pregnancy have been associated with reduced risk for T1D, 11 while those from another study drawn in the first trimester have not.
12
Omega-3 FAs (n-3 FAs) may also be protective against the development of IA. Wei et al 13 have hypothesized that decreasing the n-6 to n-3 ratio in the body may impact insulin secretion by reducing the n-6 initiated pro-inflammatory cascade, thereby protecting beta cells. Supplementation of n-3 FA may affect the n-3 to n-6 ratio enough to reduce risk of IA by reducing inflammation. Cod liver oil supplements, which contain both vitamin D and n-3 FA, when taken during pregnancy have been associated with reduced risk of IA in subjects in Norway. 14 Conversely, another Norwegian study measured serum eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) status during pregnancy but did not find an association with decreased risk of T1D in the offspring. 15 The aim of this study was to examine the association between maternal dietary vitamin D and omega-3 FA supplementation during pregnancy and development of IA in the offspring.
| METHODS
TEDDY is a prospective cohort study funded by the National Insti- Parents reported education level on a 10-category scale that was subsequently aggregated into two categories: basic primary and higher education, in order for the variable to be comparable across countries.
Basic primary education is defined as primary school through trade school. Alcohol consumption was recorded as "yes" if any alcohol was consumed during any trimester in pregnancy.
Children whose HLA genotype was ineligible (n = 120), whose autoantibody was indeterminate (n = 54), with no information about maternal supplement use (n = 140) or with no information about cumulative intake for vitamin D (n = 87) or n-3 FA (n = 15) from supplements were excluded, leaving 8260 children for this maternal supplement analysis. Abbreviations: FA, fatty acid; FDR, first-degree relative; GADA, glutamic acid decarboxylase; HLA, human leukocyte antigen; IA, islet autoimmunity; IAA, insulin autoantibodies; T1D, type 1 diabetes; TEDDY, The Environmental Determinants of Diabetes in the Young. a Characteristics that were statistically significantly associated (P-value <0.05) with the risk of IA, IAA only as the first appearing autoantibody (IAA first) and GADA only as the first appearing autoantibody (GADA first). b FDR-specific HLA-DR-DQ genotypes are DR4/4b, DR4/1, DR4/13, DR4/9, and DR3/9. c 167 extreme intake values of Vitamin D (>5600 mcg) were excluded. d 55 extreme intake values of n-3 FA (>436 g) were excluded. hood IA was not seen. 6 Another study found that cod liver oil supplementation of the mother protected the offspring from T1D, but this represents combined supplementation with both vitamin D and n-3 FA and it is unclear which nutrient is responsible or whether both were required. vitamin D levels and risk of IA. 5 A US cohort has shown an association between child n-3 FA intake from food, n-3 FAs in the erythrocyte membrane, and a reduced risk of IA 31 but no association with progression from IA to T1D. 32 According to these studies, the benefit of n-3
| Statistical analyses
FA may be in the inhibition of IA seroconversion. More recently, the DAISY Study has shown a reduced risk for IA in children who consume alpha-linoleic acid rich foods and supplements and have a specific genetic variant in FA desaturation. 33 The main strength of this study is the large sample size and short period of time that passed from pregnancy to recording of supplement usage data. Infants were on average 3 months old when we asked mothers to recall pregnancy data for TEDDY. 
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